I. Introduction
Gears are used for a variety of applications. They have numerous applications starting from textile looms to aviation industries. They are the most frequent ways of transmitting power. They will change the rate of rotation of machinery shaft as well as the axis of rotation. For high speed machine, such as an motor vehicle transmission, they are the optimum medium for low energy loss, high accuracy and reliability. Their function is to convert input provided simply by prime mover into an output with lower velocity and corresponding higher speed. Toothed gears are being used to transmit the power with high velocity ratio. In this phase, they face large stress at the point of contact. A set of teeth for is generally subjected to two types of cyclic stresses Bending stresses inducing bending fatigue and Contact stress causing contact fatigue.Both equally these kind of stresses may well not achieve their maximum values at the exact same point of contact. Nevertheless, combined action of that they are all is the reason of failure of gear tooth leading to fracture at the bottom layer of a tooth underneath bending fatigue and surface area failure, due to call fatigue. When loads will be applied to the body, their surfaces deform elastically near to the point of speak to. Stresses developed by Normal force in a photoelastic type of gear teeth are displayed in the Fig.1.1 . The highest stresses can be found at the region where the lines are bunched nearest together. The greatest stress arises at two locations: A. At contact point exactly where the force F work. B. At the fillet region near to the base in the tooth.
Fig 1-Photoelastic Type Gear Teeth
For application rotary actuator is an actuator that produces a rotary motion. The simplest actuator is purely mechanical, where linear motion in one direction gives rise to rotation. The most common actuators though are electrically powered. Other actuators may be powered by pneumatic or hydraulic power, or may use energy stored internally through springs. The motion produced by an actuator may be either continuous rotation, as for an electric motor, or movement to a fixed angular position as for servomotors and stepper motors. A further form, the torque motor, does not necessarily produce any rotation but merely generates a precise torque which then either causes rotation, or is balanced by some opposing torque.
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Fig.2-Pnumatic Rotary Actuator
In paper we mostly focus on only pinion but pneumatic rotary actuator having pneumatic rack and pinion actuators that can be used to control valves in pipeline transport. The actuators in the picture on the right are used to control the valves of large water pipeline. In the top actuator, a gray control signal line can be seen connecting to a solenoid valve (the small black box attached to the back of the top actuator), which is used as the pilot for the actuator. The solenoid valve controls the air pressure coming from the input air line (the small green tube). The output air from the solenoid valve is fed to the chamber in the middle of the actuator, increasing the pressure. The pressure in the actuator's chamber pushes the pistons away. While the pistons are moving apart from each other, the attached racks are also moved along the pistons in the opposite directions of the two racks. The two racks are meshed to a pinion at the direct opposite teeth of the pinion. When the two racks move, the pinion is turned, causing the attached main valve of the water pipe to turn.V.Rajaprabakaran, et.al. studied different shaped slot to reduce stress attention. A finite factor type of Spur gear with a segment of three teeth is known for evaluation and stress concentration minimizing holes of numerous sizes will be introduced on gear tooth at various locations. Evaluation revealed that aero-fin designed hole introduced along the stress flow direction produced better result. [1] .Toni Jabbour, et.al. presented a method to calculate the distribution of the stress at the tooth origin along with the contact stress along each contact series of set of spur and helical gears. For the latter, the method is founded on the decomposition of the gear into an unlimited number of small field spur gears. The results received from this method include been further confirmed simply by finite factor calculations. To get spur gears, the location of the point of contact which causes to the critical tooth-root stress will depends on the contact ratio from the pair of gears which usually increases with the amount of teeth. The crucial contact stress is attanied at the radius from the pitch circle. For helical gears, the critical tooth-root stress is obtained in the event that the point of get in touch with situated at a range of 1.65 millimeter, while the contact stress is located at a radius equal to the radius of the pitch circle of the gear. Both stresses are obtained when the total length of lines of contact is minimal [2] . Vishwjeet V. Ambade, et.al. analysed of Bending stress and get in touch with stress of Involutes spur gear teeth in meshing. There are several verities of stresses present in loaded and rotating gear teeth. Bending stress and contact stress (Hertz stress) calculation is the simple stress analysis. It is usually difficult to get rigth answer on gear teeth stress by implying important stress equation, such while Lewis formula for bending stress and Hertz equation for contact stress. Numerous research methods just like Theoretical, Numerical and Experimental include been done throughout the years. This paper displays the theoretical and numerical method of to calculate bending and contact stress [3] . Mahesh. Badithe1, et.al. Static analysis of 3-D model got been performed by utilizing ANSYS 10.0. Analysis uncovered that aero-fin shaped gap introduced along the stress flow direction yielded better results. Finally Stress reducing feature using condition of shape of aero-fin can be used in the path of stress circulation which helped to regulate stress flow by redistributing the lines of force. This also yielded better results in comparison with elliptical and circular hole [4] .
II. Problem Defination
In this paper spur pinion are widely used for closing and opening valve. The failure are observed in pinion are due to various reasons like worst condition of loading, improper lubrication, corrosion etc. in the pinion failure generally start at root fillet radius .and the cracks may observed at fillets. This teeth failure may lead to failure in entire transmission system .this problem can be minimize by a selection of different material to a spur pinion. In the higher weight of part also lead problem in opening and closing pneumatic rotary actuators to such the weight reduction can be achieved by changing the material of spur pinion.One of the main causes for failure of the gear tooth is bending stresses near the root of the gear and the contact stresses where the gears meet. The main objective of this thesis is to analyze the bending stresses in the spur pinion. When the spur pinion mesh a tangential enervates stresses in the gear tooth. The radial load induces compressive stress of relatively small magnitude therefore its effect on the tooth may be neglected. The tangential load induces a bending stress which tends to break the tooth. Failure by bending will occur when the significant tooth stress equals or exceeds either the yield strength or the bending endurance strength of the material.
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III. Objectives of Project
In spite of the number of investigations devoted to gear research and analysis there still remains to be developed, a general numerical approach capable of predicting the effects of variations in gear geometry, bending stresses and Von-Mises stresses. The objectives of this thesis are to use a numerical approach to develop theoretical models of the behavior of gears in mesh, to help to predict the effect of gear tooth stresses and transmission error. The main focus of the current research as developed here is to analyses the failure of spur pinion. Table 1 shows input data for spur gear design. Table 2 shows the details of materials and Table 3 shows the data calculation sheet for spur gear. 
IV. Spur Pinion Design Calculation
V. Cad Model
Cad geometry was prepared as per machining conditions by using Solid Edge ST7.In that pinion cad drawing is below: 
Post-Processing and Analysis:
The post processing stage deals with the representation of results. Typically, the deformed configuration, mode shapes, temperature, and stress distribution are computed and displayed at this stage.For an example of a simple postprocessor; see the Java applet on these pages. Here you can, after analysis of a model, view the deformed model, and inspect stresses and displacements, both in the centroid of elements and the nodal values, and see contour plotting of these data. The analysis will deliver two different material pinion, in analysis we are focus on equivalent (von-Mises) stresses and deformation which will helpful for comparative study of the result. And the results obtained by FEA are as follows: 
VII. Conclusion
In this paper it is observed that the aluminum gear is most feasible than the steel in steel material spur pinion in a loading condition. In this analysis is to find out the total amount of stresses and deformation of gear tooth. Also observed by the help of ansys higher stress observed in steel is higher than the aluminum spur pinion. After comparing of behavior of gear set by considering steel and aluminium as gear material, aluminum provides reliability because of strength of in loading condition also.By analysis it can be found that no more stress changes for different material.fos of aluminum is greater than the steel material. Stresses occur is within safety limits. So aluminum is selected as the best material for less corrosion resistance, less weight and less cost than steel material.
